Free radicals inhibit endothelium-dependent dilation in the coronary resistance bed.
Oxygen free radicals contribute significantly to ischemia-reperfusion myocardial damage in vivo. We studied the effect of reactive products of O2 generated by electrolysis of the saline perfusate on coronary vasomotor tone and endothelium-mediated vasodilator responsiveness in 41 isolated rabbit hearts. Under constant flow conditions, electrolysis induced a progressive increase in perfusion pressure associated with a modest reduction in myocardial contractile function. The responses to the endothelium-independent vasodilators papaverine and adenosine tended to be increased by 1.5- to 2-fold, indicating that the increase in perfusion pressure was due, at least in part, to increased resistance vessel tone. However, resistance vessel dilations to the endothelium-dependent agents acetylcholine and serotonin were markedly reduced. Various degrees of protection against increases in perfusion pressure and inhibition of endothelium-dependent dilation during electrolysis were obtained with catalase, a scavenger of hydrogen peroxide; superoxide dismutase, a scavenger of superoxide; and desferrioxamine, which chelates iron and thereby inhibits hydroxyl radical production. Furthermore the action of nitroprusside, a direct-acting stimulator of soluble guanylate cyclase, was not diminished during the electrolytic treatment. We conclude that inhibition of endothelium-dependent dilation is a prominent action of reactive products of O2 in the coronary resistance bed. In combination with a free radical-induced increase in resistance vessel tone this might limit recovery of myocardial perfusion post ischemia.